Objective: Hospitalizations of people with dementia (PWD) are often accompanied by complications or functional loss and can lead to adverse outcomes.
| INTRODUCTION
Hospital care of people with dementia (PWD) is accompanied by higher rates of adverse outcomes, complications, and mortality rates, [1] [2] [3] and several studies reported longer length of hospital stay (LOS) and higher hospitalization costs among PWD than among people without dementia (PwoD). [4] [5] [6] Long and complex hospitalizations in PWD compared to PwoD might also contribute to explaining the high global costs of dementia, which are estimated to rise to a trillion dollar in 2018. 7 Hence, investigating the possible reasons for longer LOS among PWD than among PwoD could be of benefit both for hospital patients with dementia and for the reduction of health costs.
There is evidence that cognitive impairment and low mobility at admission are independent predictors for functional decline during hospitalization as well as poor hospital outcomes 8, 9 with additional evidence also showing that bed rest and low mobility in hospital are not necessarily justified by valid medical reasons. 8 Other findings point to differences in the extent of a longer hospitalization in general or depending on the type of comorbidities. Three studies conducted in Australia that were not restricted to a specific reason for hospital admission reported a longer LOS for PWD compared to PwoD, 4, 6, 10 while further studies showed a varying extent of the difference in LOS for PWD compared to PwoD admitted for injuries, 11 fall-related injuries, 12 and burns. 13 A review focusing on the prevalence of dementia in general hospitals also reported LOS as an outcome of hospitalization in 5 studies from 1986 to 2003 and found that dementia significantly increased the LOS. (Table A1 ). The reference list of studies included for the full-text review were also searched for additional relevant studies.
| Study selection
Eligibility criteria included observational studies in English or German language, and a comparison of people with and without dementia.
The inclusion of PWD in the PwoD group was a reason for exclusion.
Further exclusion criteria were as follows: studies conducted in specialized hospitals (eg, mental health hospitals, burn centers), studies without a detailed report of LOS, no full-text report of studies, or studies without a description of the ascertainment of the dementia diagnosis (eg, DSM criteria). Based on our eligibility criteria, 2 reviewers (TM and HS or WW) independently performed the study selection, and in case of discrepancy, discussion and further review of the issue followed.
| Data extraction
Data were extracted using a standardized data extraction form and included the following information: first author's last name, year of publication, country, study design, funding source of study, conflict of interest, primary morbidity (if other than dementia), number of par- 
| Quality assessment
The quality assessment was conducted through an adapted version of the Newcastle-Ottawa Scale (NOS), 16 which focused on the reporting of the outcome instead of assessing the follow-up. This was done because the LOS is necessarily the minimum follow-up in the reviewed observational studies, which included information at least from admission to discharge. In order to be recognized as a study with 2 comparability points, studies had to match or control for at least 2 of the following factors: age, sex, or comorbidities. Studies were scored from 0 to 8 points.
| Analysis
Overall mean age and sex distribution was calculated, if corresponding data were available, but not expressly reported in the study. As most studies reported means as a measure of LOS, the confidence interval Key points
• Hospital care of people with dementia is accompanied by higher rates of adverse outcomes, complications, and mortality rates.
• Our systematic review revealed that people with dementia mostly have longer hospital stays than people without dementia.
• Differences in length of stay vary according to primary use of hospitalization and between and within countries.
• Comorbidities, comedication, neuropsychiatric symptoms, and health care system-related factors are likely to be influential and possibly modifiable factors.
calculated the CI of the mean difference. For those studies that reported a P value but neither the SD nor a CI, we used the z score and standard error according to the method proposed by Altman and Bland. 17 3 | RESULTS
| Search results
The search identified 5634 articles (Figure 1 
| Study characteristics
An overview of the study characteristics can be seen in Tables 1-3 with respect to the primary morbidity. and minimum age ranged from 18 41 to 80. 59 The percentage of female participants in the whole study population ranged from 3.5% 61 to 100%. 27 
| Quality assessment
Detailed results of the quality assessment with the NOS are shown in the Appendix (Table A2) The length of hospitalization was reported by 4 studies in Australia. 4, 6, 10, 45 All studies showed a longer hospitalization time for PWD compared to PwoD ranging from 2.2 45 to 7.6 days, 6 but the difference was not significant in the study of Travers et al (95% CI: −0.3-4.7).
45
In Asia, 2 studies from Taiwan 46,47 and 1 study from China 48 described the LOS of PWD as compared to PwoD. Both studies from
Taiwan reported a longer hospitalization for PWD with a difference Hazard ratio >1 indicates a greater rate of discharge than the reference (ie, shorter LOS).
**P value <.001. from 2 46 to 5.6 days. 47 The single study from China showed a shorter stay of 2 days (P < .001) of PWD compared to PwoD. 48 3.5 | LOS in hospitalizations due to injuries, falls, fractures, physical complaints, and medical procedures
Several studies (n = 17) assessed the LOS for hospitalizations due to injuries, falls, fractures, physical complaints, and medical procedures in PWD compared to PwoD (Table 2 and Figure 3 ).
The studies conducted among patients with hip fractures (n = 7)
reported a prolonged hospital stay in PWD as compared to 27.5; PwoD: 11.7).
The LOS for hospitalizations due to specific medical procedures was assessed by 3 studies, all of which reported significantly longer hospitalization for PWD. [58] [59] [60] The difference in LOS between PWD and PwoD were 3.6 days for endoscopic hemostasis for hemorrhagic peptic ulcer, 59 5 days for arthroplasty in knee or hip osteoarthritis, 58 and 6.7 days for surgery patients. 60 
| LOS in hospitalizations due to infectious, cardiovascular, and cerebrovascular diseases
Nine studies compared the LOS of PWD and PwoD with regard to infectious, cardiovascular, or cerebrovascular diseases (Table 3 and Appendix, Figure A1) . 15, 61, [63] [64] [65] 67, 68 Across different infectious diseases, PWD had a longer hospitalization ranging from 3 days in AIDS 61 patients to 21.8 days in patients with urinary tract infection as compared to PwoD. 15 Four studies assessed the LOS in stroke patients, 2 of which reported a longer LOS for PWD from 6.5 to 12 days in Sweden 64 and Ireland. 15 The 2 studies from Israel and the United
States showed an on average 11.2 days (95% CI: 6.6-15.7) 65 and 0.9 days (95% CI: 0.9-1.0) 66 shorter LOS for PWD compared to PwoD, respectively. Hospitalizations due to cardiovascular diseases, including heart failure, acute coronary syndrome, and syncope/collapse, were assessed by 3 studies, 15, 67, 68 all of which reported a longer LOS for PWD compared to PwoD. The difference ranged from 4.2 days in heart failure patients 67 An important risk factor for longer hospitalization time in PWD is the higher risk of developing delirium during hospitalization among people with dementia, 69, 70 with several studies showing that interventions aimed to address delirium during hospitalization could also reduce the LOS. 71, 72 One major problem previous research has shown is that delirium and cognitive function are not always assessed, 73 and the prevalence of undetected dementia varies between 43% and 58%
in Europe and up to 70% in North America according to a recent metaanalysis. 74 Such factors could lead to an underestimated difference regarding LOS in PWD compared to PwoD and to an inappropriate treatment of PWD. Timmons et al 73 reported that only 30% of PWD are screened for delirium and 14% for behavioral and psychological symptoms of dementia (BPSD) during their admission. While delirium and psychoses prolong the hospitalization in PWD, 24 ,70 the impact of other BPSD on LOS in PWD has not been evaluated comprehensively yet. Additionally, the type of dementia might have a strong influence on the LOS as one study recently showed a longer hospitalization for PWD with Lewy bodies compared to people with AD. 75 Hence, making the correct diagnosis of dementia type could be crucial regarding LOS.
Another structural factor that might have an influence on LOS is a lack of psychiatrist liaison services. A study from Ireland has reported that 26% of general hospitals have no access to a psychiatric liaison service at all, 73 and Krautgartner et al 76 reported that only 18.9% out of a total of 47.3% of PWD in need of a psychiatric consultation were referred to a psychiatrist service in Austria. While it is unclear whether psychiatric liaison services reduce the LOS among PWD, it has been shown that such services reduce the LOS in the general hospital population. In particular, the LOS was reduced by 23.7% (9 days) in the pilot study of Desan et al conducted in the United States. 77 Furthermore, it has also been shown that people receiving a proactive psychiatric consultation compared to the conventional liaison service had a significantly shorter hospitalization. 78 Another approach to improve care for PWD hospitalized for acute somatic illness could be special care units. 79 An additional explanation for a longer LOS among PWD may be the functional and cognitive decline during hospitalization, 80 which could prevent PWD from expressing their complaints to the medical staff including the occurrence of adverse drug reactions 31,81-83 occurring in up to 11% of the hospital admissions. 84 This is particularly relevant for PWD since they are more likely to be on 5 or more and 10 or more repeat prescriptions compared to PwoD. 85 Furthermore, polypharmacy is a risk factor for emergency department attendance, hospitalization, and unplanned hospitalization among PWD, 86 and among older adults, excessive polypharmacy is associated with staying more than 10 days in the hospital. 31 Also, the use of inadequate medication could lead to adverse events in PWD. For instance, the use of antipsychotics in PWD is associated with increased mortality. 87 The study of Gnijdic et al 42 showed that the prevalence of drug burden index (DBI) exposure is much higher in people with AD than in people without AD (51.3% vs 33.3%, respectively) and that increasing DBI exposure is associated with a higher number of hospitalizations and a longer hospital stay. Using the Screening Tool of Older Persons' potentially inappropriate Prescriptions (STOPP) and Screening Tool to Alert to Right Treatment (START) criteria as a screening tool might reduce the impact of such inadequate medication on LOS as it can reduce the use of unnecessary drugs, the risk of drug-drug and drugdisease interactions, and the prescription of drugs at incorrect doses, frequency, and duration. 88 As for social factors influencing the LOS in PWD, the literature is not consistent. While some studies could not find an association between social class 40, 41 or median income, 24 other studies reported an association with marital status 10 and insurance status. 24 Furthermore, the impact of the different health care systems and possible incentives to keep PWD longer in the hospital through additional reimbursement remains unknown.
The longer LOS of PWD might be in some circumstances unavoidable, and it should not be necessarily regarded as negative, but it may be unnecessary in comparison to PwoD. Further studies shall explore whether a shortened hospitalization period negatively affects PWD.
The findings in a nondementia-specific population (2.3%-2.8% with dementia) suggest that a decreasing LOS by 27% (1.5 days) and decreased readmission rates by 16% over the same period did not result in a higher mortality. g Outcome comparison (a = 1 point).
